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DETAILED ACTION 

1. This action is in response to the application filed on 03/30/2001. 

2. Claims 1-17 are pending. 

Specification 

3. The abstract of the disclosure is objected to because it contains more than 1 50 words. 
Correction is required. See MPEP § 608.01(b). 

Claim objections 

4. Claims 1, 6, 7, 9, 10, 11, 12, 13, 14, 15, and 16, are objected to because of the following 
informalities: Claim 1 is missing semicolon ";"on line 8, claim 6, is missing semicolon 
";"on line 7, claim 7, is missing semicolon ";"on line 12, claim 9, is missing semicolon 
";"on line 2, claim 10, is missing semicolon ";"on lines 10 and 15, claim 1 1, is missing 
semicolon ";"on lines 2 and 7, claim 12, is missing semicolon ";"on lines 2 and 7, claim 
13, is missing semicolon ";"on lines 2 and 9, claim 14, is missing semicolon ";"on line 2, 
claim 15, is missing semicolon ";"on line 7, claim 16, is missing semicolon ";"on lines 2 
and 9, claim 6, is missing semicolon ";"on H ne 7. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 112, second paragraph 

5. Claims 1 and 8 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Clarification and/or correction are required. 
Regarding, claim 1, on line 3, the limitation, "capable of is unclear as to the embedded system 
is being debugged or not being debugged. 

Regarding, claim 8, on line 16, the limitation, "single-chip microcontroller" is unclear as to 
embedded system as whole of claim 7 or a single-chip. 

The rejection of the base claim is necessarily incorporated into the dependent claims. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the United 
States before the invention by the applicant for patent or (2) a patent granted on an application for patent by another filed in the 
United States before the invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application filed in the United States only if 
the international application designated the United States and was published under Article 21(2) of such treaty in the English 
language. 
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7. Claims 1-3, 7-8 and 17 are rejected under 35 U.S.C. 102(e) as being anticipated by US 

Patent No. 6,581,191 to Schubert et al., hereinafter called Schubert. 
Per claim 1 : 
Schubert discloses: 

- An embedded system being debugged (col 1, line 19 "debugging of electronic (embedded) 
system") 

- a CPU (col. 45, line 2 Central Processing Unit (CPU)) 

- a bus coupled to the CPU, the bus having contents (col. 33, lines 53-54 "The storage 908 
couples to the data bus" see fig. 9) 

- a register, having contents which can be loaded by the CPU (col. 33, lines 54-55 "store the 
value at the register output"). It is inherent to load the value by CPU. 

- a debug logic circuit coupled to the bus and to the CPU where the debug logic circuit 
comprises (col. 37, lines 8-9 "design control circuit 1400... used to implement temporal logic"). 
It is inherent to connect the logic circuit to CPU to perform debugging. 

- a breakpoint detect circuit (col. 4, line 61 "break-points which are detected") coupled to the 
bus and the register (col. 33, line 60 "bus 918 to drive the input to the register") 

- a breakpoint signal produced by the breakpoint detect circuit (col. 4, lines 61-63 "break- 
points which are detected. . . circuitry inside the running hardware model") when the contents of 
the register equal the contents of the bus (col. 5, lines 1-2 "break-points. . . be made conditioned 
up on particular values of data-path registers") 



Per claim 2: 
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The rejection of claim 1 is incorporated, and further, Schubert discloses: 

- the bus includes an address bus (col. 33, line 56 "the value on an address bus 
920 is incremented") 

- the register includes a breakpoint address register (col. 21, line 24 "registers to physical 
addresses" and col. 21, lines 6-7"a break-point database 602 that stores break-points") 

- the breakpoint detect circuit is configured to produce the breakpoint signal (col. 4, lines 61- 
63 "break-points which are detected... circuitry inside the running hardware model") when the 
contents of the address bus equal the contents of the breakpoint address register (col. 5, lines 
1-2 "break-points. . . be made conditioned up on particular values of data-path registers") 

Per claim 3: 

The rejection of claim 1 is incorporated, and further, Schubert discloses: 

- the bus includes a data memory address bus and a program memory address bus (col. 21, 
line 24 "registers to physical addresses" and col. 21, lines 6-7 "a break-point database 602 that 
stores break-points") 

- the register includes a breakpoint address register (col. 21, line 24 "registers to physical 
addresses" and col. 21, lines 6-7"a break-point database 602 that stores break-points") 

- the breakpoint detect circuit includes a multiplexer (col. 33, lines 48-49 "circuitry 900 
includes a register 902, a multiplexer" fig. 9), having an output which can be selected to be the 
contents of the data memory address bus or the program memory address bus (col. 33, lines 
59-63 "multiplexor selector signal 910 selects the data bus 918 to drive the input to the register 
902 via the multiplexor 904, and the selector signal 914 disables the tri-state buffer 906, thereby 
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driving the value from the storage 908 into the register 902" fig. 9) 
Per claims 7 and 8: 

The rejection of claim 1 is incorporated, and further, Schubert does not explicitly disclose: 

- a breakpoint counter coupled to the breakpoint detect circuit and responsive to the 
breakpoint signal for counting the number of breakpoint signals down from a preset number 
(col. 46, lines 7-9 "The ICE 2102 monitors. . . internal portions of the CPU 2002 (for example 
the instruction pointer counter) to determine whether the program break-point is reached" and 
col. 37, lines 30-32 "counters operate... loading... value, counting down... loaded value to 
zero... issuing... event... zero is reached") 

Per claim 17: 

Schubert discloses: 

- a bus interface for interfacing to a microcontroller bus (col 40, lines 4-5 "The HDL-based 
hardware debugger 122 interacts with a user through one or more user interfaces and interacts 
with the DIC 106 through a host communication controller") 

- a communications interface for receiving debug instructions (col. 45, lines 23-24 "The ICE 
2102 interfaces the software debugger 2004 with the CPU 2002") 

- a register, having contents which can be loaded through the communications interface (col. 
33, lines 1-2 "A communication controller 816 couples to the status registers 812 and 

the configuration registers 814") 
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- a breakpoint detect circuit (col. 4, line 61 "break-points which are detected") coupled to the 
bus and the register (col. 33, line 60 "bus 918 to drive the input to the register") 

- and a breakpoint signal produced by the breakpoint detect circuit (col. 4, lines 61-63 "break- 
points which are detected. . . circuitry inside the running hardware model") when the contents of 
the register equal the contents of the bus (col. 5, lines 1-2 "break-points... be made conditioned 
up on particular values of data-path registers") 

Substantially as claimed. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 1 02 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schubert, in 
view of JP 59163653 A to TAKAGI et al., hereinafter called TAKAGI. 

Per claim 4: 

The rejection of claim 3 is incorporated, and further, Schubert discloses: 

- the breakpoint detect circuit (col. 4, line 61 "break-points which are detected") includes an 
address comparator (col. 34, lines 38-39 "The mode of the comparator 1006 can be controlled 
by a configurable trigger comparison register") 
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- the comparator producing a data-memory-address-equal signal (col. 34, lines36-37 "trigger 
register. . . stores a trigger value. . . compared to monitored signal") 

- the output of the multiplexer is selected to be the contents of the data memory address bus 
and the output of the multiplexer equals the contents of the breakpoint address register (col. 
33, lines 59-63 "multiplexor selector signal 910 selects the data bus 918 to drive the input to the 
register 902 via the multiplexor 904, and the selector signal 914 disables the tri-state buffer 906, 
thereby driving the value from the storage 908 into the register 902" fig. 9) 

Schubert does not explicitly disclose comparator coupled to the output of the multiplexer and 
the breakpoint address register. 

However, TAKAGI discloses in an analogous computer system comparator coupled to 
the output of the multiplexer and the breakpoint address register (page 1, section "Constitution- 
multiplexer 3, a comparator 5 and a break point control circuit 7 of a debug device 1 are 
connected to the buses 12&siml4, respectively"). 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to incorporate the system with coupled comparator, multiplexer, and 
breakpoint address register as taught by TAKAGI into the system of debugging embedded 
systems as taught by Schubert. The modification would be obvious because of one of ordinary 
skill in the art would be motivated have system with coupled comparator, multiplexer, and 
breakpoint address register to avoid the generation of useless break operation as suggested by 
TAKAGI (page 1, section "Purpose- To avoid... computer system"). 
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Per claim 5: 

The rejection of claim 3 is incorporated, and further, Schubert discloses: 

- the breakpoint detect circuit includes a compare circuit (col. 4, line 61 "break-points which 
are detected") includes a comparator circuit (col. 34, lines 38-39 "The mode of the comparator 
1006 can be controlled by a configurable trigger comparison register") a read signal, a write 
signal, and a data read/write signal (col. 27, lines 55-56 "a break-point analysis module 1712 
then reads the trigger detection circuitry" and col. 28, lines 32-33 "writer module 1720 also 
reads in the original HDL description 304") the compare circuit producing an address-equal- 
on-read signal (col 34, lines36-37 "trigger register.. . stores a trigger value. . . compared to 
monitored signal") 

- the output of the multiplexer is selected to be the contents of the data memory address bus; 
and the output of the multiplexer equals the contents of the breakpoint address register (col. 
33, lines 59-63 "multiplexor selector signal 910 selects the data bus 918 to drive the input to the 
register 902 via the multiplexor 904, and the selector signal 914 disables the tri-state buffer 906, 
thereby driving the value from the storage 908 into the register 902" fig. 9) 

- the read signal has been asserted; and the data read/write signal has been asserted (col. 23, 
lines 38-42 "The file-based DI criteria. . . directly read by . . . DI manager 732. . . stores selections 
of trigger conditions into the trigger condition database 718 and stores selections of signal 
values to be made visible and/or patchable into the signal database 722") 

- the compare circuit producing an address-equal-on-write signal (col. 34, lines36-37 "trigger 
register. . . stores a trigger value. .. compared to monitored signal") the output of the 
multiplexer is selected to be the data memory address bus; the output of the multiplexer 
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equals the contents of the breakpoint address register (col. 33, lines 59-63 "multiplexor 
selector signal 910 selects the data bus 918 to drive the input to the register 902 via the 
multiplexor 904, and the selector signal 914 disables the tri-state buffer 906, thereby driving the 
value from the storage 908 into the register 902" fig. 9) 

- the write signal has been asserted; and the data read/write signal has been asserted (col. 28, 
lines 31-36 "DIC writer module 1720 also reads... original HDL description 304... 
information... from... design database 712... DIC database 736... writes out... HDL 
description 316") 

- where the breakpoint detect circuit (col. 4, line 61 "break-points which are detected ") is 
configured to produce the breakpoint signal (col. 5, lines 1-2 "break-points can be made 
conditioned upon particular values of data-path registers") when a data-value-compare-select 
signal is not asserted and the compare circuit has produced either the address-equal-on-read 
signal or the address-equal-on-write signal (col. 34, lines 35-38 "trigger detection circuit 1000 
includes a configurable trigger register (TR) 1002. . . stores a trigger value. . . compared to . . . 
signal (ISR) 1004 by a comparator 1006" and col. 34, lines 38-41 "the comparator 1006... 
controlled by a configurable trigger comparison register (TCR) 1008. . . different comparison 
modes are test for equivalence, test for smaller-than") 

Schubert does not explicitly disclose comparator coupled to the output of the multiplexer and 
the breakpoint address register. 

However, TAKAGI discloses in an analogous computer system comparator coupled to 
the output of the multiplexer and the breakpoint address register (page 1 , section "Constitution- 
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multiplexer 3, a comparator 5 and a break point control circuit 7 of a debug device 1 are 
connected to the bus"). 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to incorporate the system with coupled comparator, multiplexer, and 
breakpoint address register as taught by TAKAGI into the system of debugging embedded 
systems as taught by Schubert. The modification would be obvious because of one of ordinary 
skill in the art would be motivated have system with coupled comparator, multiplexer, and 
breakpoint address register to avoid the generation of useless break operation as suggested by 
TAKAGI (page 1 5 section "Purpose- To avoid... computer system"). 

Per claim 6: 

The rejection of claim 5 is incorporated, and further, Schubert discloses: 

- the register includes a breakpoint data register (col. 21, line 24 "registers to physical 
addresses" and col. 21, lines 6-7 "a break-point database 602 that stores break-points") 

- the bus includes a data memory data bus (col. 33, lines 53-55 "The storage 908 couples to the 
data bus 918... store the value at the register output 916") 

- the debug logic circuit (col. 37, lines 8-9 "design control circuit 1400. . . used to implement 
temporal logic") includes a data comparator (col. 34, lines 36-37 "a trigger value. . , 
compared. . . by a comparator 1006") coupled to the breakpoint data register (col. 21, lines 6-7 
"a break-point database 602 that stores break-points") and the data memory data bus (col. "The 
storage 908 couples to the data bus 918. . . store the value at the register output 916") which 
produces a data-equal signal when the contents of the data memory data bus equal the 



• 
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contents of the breakpoint data register (col. 5, linesl-2 "break-points can be made conditioned 
upon particular values of data-path registers") 

- where the breakpoint detect circuit is configured to produce the break signal when the data- 
value-compare-select signal is asserted, the data-equal signal is produced, and the compare 
circuit has produced either the address-equal-on-read signal or the address-equal-on-write 
signal (col. 34, lines 35-38 "trigger detection circuit 1000 includes a configurable trigger 
register (TR) 1002. . . stores a trigger value. . . compared to . . . signal (ISR) 1004 by a 
comparator 1006" and col. 34, lines 38-41 "the comparator 1006. .. controlled by a configurable 
trigger comparison register (TCR) 1008... different comparison modes are test for equivalence, 
test for smaller-than") 



10. Claims 9-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schubert, in 

view of US Patent No. 5,943,498 to Yano et ah, hereinafter called Yano. 
Per claim 9: 
Schubert discloses: 

- A method for debugging an embedded system (col. 5, lines 58-59 "system for analysis, 
diagnosis and debugging fabricated hardware designs") comprising a microcontroller, the 
microcontroller comprising a CPU (col. 9, lines 15-21 ""Central Processing Unit" or "CPU"... 
microprocessors") 

- running an application software on the microcontroller. It is inherent to run an application to 
debug for any errors. 
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- detecting the predetermined condition (col. 45, lines 38-40 "a trigger condition set. . . detected 
at the run-time in the DIC") 

- interrupting the CPU (col. 45, line 64 "software program. . . halts the program's execution") 

- providing the ability to view the condition of the microcontroller (col. 45, lines 13-14 
"program break-points define the condition. . . program execution is halted. . . designer can 
examine. . . operation of the software program") 

Schubert does not explicitly disclose programming a debug logic circuit residing on the same 
chip as the microcontroller. 

However, Yano discloses in an analogous computer system programming a debug logic circuit 
residing on the same chip as the microcontroller (col. 1, lines "the logic circuits for running 
monitor programs in the monitor memory in the debugging tool, the logic circuits for 
performing execution control including hardware break points, and the logic circuits for 
outputting the PC information of the executed instructions are incorporated in the 
microprocessor"). 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to incorporate the method of programming the logic circuits as taught 
by Yano into the method of debugging system as taught by Schubert. The modification would 
be obvious because of one of ordinary skill in the art would be motivated program the debug 
logic circuit on the same microcontroller to save time and accurately debug the system as 
suggested by Yano (col. 2, lines 25-39). 
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Per claims 10 and 11, 12, 13, 16: 

Schubert discloses: 

The rejection of claim 9 is incorporated, and further, Schubert discloses: 

- storing a breakpoint address in a breakpoint address register (col. 21, line 24 "registers to 
physical addresses" and col. 21, lines 6-7"a break-point database 602 that stores break-points") 

- selecting a program memory address bus to compare to the contents of the breakpoint 
address register (col. 28, lines 19-21 "a DIC register-to-physical mapping module 1718 maps 
each register configuration and each status register in the DIC into an address space of physical 
memory") 

- and setting a breakpoint count register to 0 (col. 37, lines 30-32 "counters operate. . . 
loading. . . value, counting down. . . loaded value to zero. . . issuing. . . event. . . zero is reached") 

- detecting and interrupting (col. 4, lines 61-63 "break-points which are detected comprise, 
comparing (col. 34, lines 36-37 "a trigger value. . . compared. . . by a comparator 1 006") the 
contents of the program memory address bus to the contents of the breakpoint register; and if 
they are equal (col. 28, lines 19-21 "a DIC register-to-physical mapping module 1718 maps 
each register configuration and each status register in the DIC into an address space of physical 
memory"), interrupting the CPU (col. 45, line 64 "software program... halts the program's 
execution") 

Per claims 14 and 15: 

Schubert discloses: 

The rejection of claim 13 is incorporated, and further, Schubert discloses: 
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- specifying that the breakpoint is to occur on a write (col. 19, lines 45-48 "The break-point 
information comprises the HDL location of the selected break-point, and the current status 
type.. . the status type for a selected break-point is "selected"") 

- and comparing the contents of the data memory address bus to the contents of the 
breakpoint address register comprises performing the compare on a write (col. 28, lines 19-21 
"a DIC register-to-physical mapping module 1718 maps each register configuration and each 
status register in the DIC into an address space of physical memory"), interrupting the CPU 
(col. 45, line 64 "software program. . . halts the program's execution") 



Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

The following patent is cited to further show the state of the art with respect to ***. 

US Patent No. 6,618,839 to Beardslee et al. 

US Patent No. 5,915,083 to Ponte 

European Patent No. EP 0 862 1 16 A2 to Ponte et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Satish S. Rampuria whose telephone number is 703-305-8891. 
The examiner can normally be reached on 8:30 am to 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kakali Chaki can be reached on (703) 305-9662. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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